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TECHNICAL FIELD 

The present invention relates to novel low skin irritation surfactant compositions which are high in foaming 
properties containing, as activ ingredients, a diamine monoalkyi phosphate salt and an alkylamine oxide. 

5 

BACKGROUND OF THE INVENTION 

Soaps, detergents and abrasives have long been used to cleanse the skin on various portions of the body. 
Anionic surfactants such as alkyi sulfates, polyoxyethylene alkyi sulfates, alkylbenzene sulfonates and a-olefin 
10 sulfonates have been widely used as the surfactant component for many cleansers. 

It Is known that such anionic surfactants are adsorbed and thereby remain on the skin surface to cause 
dryness and scaling of the epidermis, or skin chapping and roughness, if they are used continually. Thus, skin 
troubles such as roughness of hands are apt to be caused by the use of detergents. Skin roughness can be a 
precursor of more severe skin troubles such as eczema. Thus, there is an urgent need to eliminate this disad- 
15 vantage. 

Nonionic surfactants, on the other hand, cause little or no skin dryness or roughness. However, they do 
not have the same advantageous properties of foaming and detergency as anionic surfactants. It has, therefore, 
not been suitable to incorporate nonionic surfactants into cleansing compositions as the primary detergent com- 
ponent 

20 Phosphoric acid esters have been known as anionic surfactants, generally as mono- and diesters, or mixt- 

ures thereof. However, in general, their water solubilities and foaming properties are not very good. 

European Patent No. 265 702 published May 4, 1988 discloses transparent or semi-transparent cosmetic 
compositions containing a monoalkyi phosphate, water, oil and alcohol for skin treatment. The oils and alcohols 
are used to obtain clarity. U.S. Patent 4.573.749 to Mcintosh, issued June 28. 1988 discloses monoamine alkyi 

25 phosphates having antimicrobial activity. U.S. Patent 4.290,904 to Poper et al.. issued September 22, 1981, 
U.K. Patent No. 1.513,053, published June 7, 1978 and European Patent 023 978. published February 18, 1981 
disclose cosmetic and toiletry preparations containing alkoxylated alkylene diamines. U.S. Patent 4,476.043, 
4.476.044 and 4.476.045 to O'Lenick. all issued October 9. 1984 and U.S. Patent 4,477.372 to O'Lenick, issued 
October 16, 1984 disclose substantially non-aqueous surfactants containing an organic sulfate, mineral oil and 

30 an alkoxylated amine. However, none of these references disclose the use of a diamine alkyi phosphate sur- 
factant alone or in combination with an amine oxide. 

Monoalkyi phosphate salts have also been disclosed as useful surfactants in U.S. Patent 4,139.485 to 
Imokawa et al., issued February 13, 1979. However, these surfactants form turbid aqueous solutions unless 
they contain other solvents (e.g., solubilizing agents). Further, the rheology of these salts limits the variety of 

35 formulations which can be made with aesthetically pleasing characteristics. 

It has been discovered that certain novel transparent and stable surfactant compositions containing 
diamine monoalkyi phosphate salts and alkylamine oxides readily enable the preparation of stable non-pres- 
surized, aerated foams. These foams possess good cleansing power and detergency, are mild and non-irritat- 
ing, and leave little, if any, residual film remaining on the cleansed surface of the skin. These compositions are 

40 homogeneous in nature, can l>e structured to be wet or dry. stable or fastbreaking. and are aesthetically suitable 
for use in a wide variety of personal care products. 

One of the principal purposes of this invention is to describe the preparation of an aqueous skin cleansing 
composition which wil produce a usable foam from a hand-held, squeezable foam dispensing device, as well 
as firom an aerosol device and further which wSI not render the device unusable by, for example, dogging the 

45 device. 

Another object of this Invention is to provide surfactant compositions which produce relatively stable or col- 
lapsible foams. A preferred embodiment of this invention is to provide skin cleansing foams of low density. 

Another object of this invention is to provide surfactant compositions with creamy lather, good skin feel and 
good rinsability and which retains skin elasticity. 
so Another object of this invention is to provide surfactant compositions which are mild and non-inritating to 

skin and eyes and which do not require the use of propellants, thereby avoiding the danger of explosion or cor- 
rosion of the container. 

Still another object of this invention is to provide a foam producing composition such that if placed in a hand- 
held, foam dispensing device having defonmable walls, the amount offeree required to produce the foam is not 
55 excessive (i.e., less than at>out 15 psi) and is readily usable by the average person. 

These objectives as well as others apparent to those skilled In the art are obtained with the compositions 
described herein. 

2 
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SUMMARY OF THE INVENTION 



This invention comprises surfactant compositions comprising: 

(a) from about 0.1% to about 99.0% of one or more of a surfactant compound of the formula: 



OX, 



RO-p.^OXj 
0 



wherein R is a hydrophobic group or the condensation product of a hydrophobic group with ethylene oxkJe, 
preferably R is alkyi or alkenyf having an average of from about 10 to 18 cart>on atoms, and wherein Xi 
and X2 are independently selected from the group consisting of hydrogen, alkali metal, amn>onium, sub- 
stituted ammonium (e.g., alkoxylated ammonium, atkylammonium. alkoxylated aliphatic amines, 
polyethoxylated amines) and alkylene diamine, provided that at least one of Xi and X2 is an alkylene 
diamine; and 

(b) from about 0.1% to about 20.0% of an alkylamine oxide which has a hydrocarbon group having from 
about 10 to about 14 carbon atoms. 

SesquialkyI phosphate salts are not within the scope of the present invention. 

All parts, percentages and ratios used herein are by weight and all measurements are at 2S**C unless oth r- 
wise indicated. 

DETAILED DESCRIPTION OF THE INVENTION 

The surfactants of the present invention are certain diamine monoalkyi phosphate salts of the formula: 



RO'-P"OXj 
II * 

0 

wherein R is a hydrophobic group or the condensation product of a hydrophobic group with ethylene oxkle, 
preferably R is alkyI or alkenyl having an average of from about 10 to 18 carbon atonr^, and wherein Xi and 
X2 are independentJy selected from the group consisting of hydrogen, alkali metal, ammonium, substituted 
ammonium (e.g., alkoxylated ammonium, alkylammonium, alkoxylated aliphatic amines, polyethoxylated 
amines) and alkylene diamine, provided that at least one of X, and X2 is an alkylene diamine. Preferably, R is 
the condensation product of a hydrophobic group with from about 1 to about 1 0 nnoles and preferably from at)out 
1 to about 4 moles of ethylene oxide. 

Preferred composittons comprise a mixture of the diamine monoalkyi phosphate salts wherein R is sel cted 
from the group consisting of C12 to Cu alkyi or alkenyl and Cic to Cib alky! or alkenyl (or the condensation product 
of these nDoieties with ethylene oxide) and wherein said salts are present in a ratio of from about 80:20 to about 
20:80. preferat>ty from atK)ut 60:40 to about 40:60 and most preferably from atXHJt 55:45 to at>out 45:55. re- 
spectively. 

These monoalkyi phosphate salts can be prepared, for example, by a known process wherein a long chain 
aliphatic alcohol is reacted with a phosphatizing agent such as phosphoric anhydride or phosphorus 
oxychlorkle. It is recognized that the dialkyi phosphate can be by-produced by this process and which possess 
poor water-solubility or foaming properties. Such dialkyi phosphates have the formula: 

0x3 

R0--P--0R 
II 

0 

wherein R is a hydrophobic group or the condensation product of a hydrophobic group with ethylene oxide, 
preferably R is alkyi or alkenyl having an average of from about 1 0 to 18 carbon atoms, and wherein X3 Is selec- 
ted from the group consisting of hydrogen, alkali metal, ammonium, substituted ammonium ( .g., alkoxylated 
ammonium, alkylammonium, alkoxylated aliphatic amines, polyethoxylated amines) and alkylene diamine. 
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Preferably, the weight ratio of the diamine monoalkyi phosphate salt to the dialkyi phosphate salt is from 
at>out 99:1 to about 70:30, respectively, preferably from about 100:0 to about 90:10, most preferred is a ratio 
of substantially 100:0. However, unlike monoamine, alkali or ammonium phosphate salts, these diamine phos- 
phates of the diester are uniquely water-soluble and, therefore, will not interfere as much with th devices and 
5 formulations described herein. 

These surfactants are particularly useful in detergent products which are directly contacted with the skin 
for a long time such as facial cleansers, shampoos, and solid synthetic detergent toilet bars, because they have 
a characteristic, excellent foaming power and skin roughness is not caused. The surfactants can also be used 
as ingredients of dish-washing liquid detergents, powder detergents and dentifrices and are particulariy useful 
10 compositions where a clear and non-turbid surfactant is desirable. 

The saturated and unsaturated hydrocarbon groups having an average carbon number of 10-18 (R) are 
straight chain, branched or alicycllc hydrocarbons such as decyl, undecyl, dodecyl. tridecyl. tetradecyl. pen- 
tadecyl, hexadecyl, heptadecyl and octadecyl groups and corresponding otefinically unsaturated groups. Those 
hydrocarbon groups are contained in the compositions singly or in the fonm of a combination of several groups. 
15 Saturated hydrocarbon groups of an average carbon number of 10 to 14 and unsaturated hydrocarbon groups 
of an average carbon number of 16 are particularly preferred. Also preferred for use herein are the saturated 
or unsaturated hydrocarbon groups wherein said hydrocarbon groups possess from about 1 to about 10 units 
and preferably from about 1 to about 4 units of ethylene oxide per molecule. 

The preferred alkali metals for Xi and X2 according to the invention, are, for example, lithium, sodium and 
20 potassium. 

The alkylammonium or substituted alkylammonium for Xi and X2 according to the invention, are cations 
produced from amines used for neutralization of the conresponding phosphoric acids by salt formation after the 
neutralization step in the process for preparing monoalkyi phosphate salts in the present invention. The conre- 
sponding amines are primary, secondary and tertiary amines having alkyl groups of 1 to 4 carbon atoms which 

25 can be further substituted, particularly by hydroxyl groups. As the amines, there can be mentioned, for example, 
dimethylmonoelhanolamine, methyldielhanoiamine, trimethylamine. triethylamine, dibutylamine. butyl- 
dimethylamine. monoethanoiamine, diethanolamine, triethanolamine, isopropyldimethylamine and isop- 
ropylethanolamine. Preferred amines are monoethanoiamine, diethanolamine and triethanolamine. A 
particularly preferred amine is triethanolamine. Other useful amines include arginine. lysine. nK)no-. di- or 

30 triisopropanolamine, N.N-tris(hydroxymethyl)aminomethane. diglycoiamine, glucamine. aminomethyl- 
propanol, and aminomethyipropanediol. Also useful in the present invention are the copolymers derived from 
the addition of ethylene oxide and propylene oxide available as Tetronic® and Tetronic R® available from BASF 
Corporation and the polyethoxylated amines available as the Ethomeent© series available from Armak Corpor- 
ation. 

35 The alkyiene diamine, according to the present invention has the general formula: 

R^RjN-Ra-NR^Rs. 

in which R^, R2, R4 and R5 are independently hydrogen, an alkyl group having 1 to 4 carbon atoms or a hyd- 
roxytalkyl or dihydroxyalkyl group having 1 to 4 cart>on atoms or R4 and Rg jointly form a saturated 5 or 6 mem- 
bered heterocyclic ring, which can be substituted by an 0x0- or hydroxyalkyi group and R3 represents an 
40 alkyiene or hydroxyaikylene group having 2 to 4 carbon atoms, provided that at least one of R^, Rj, R3, R4 and 
Re contain at least one hydroxy group. 

These compounds are fully disclosed in U.K. Patent 1,513,053, published June 7, 1978. 

A particular amine dass that is useful herein is an N,N-tetrakis (hydroxyalkyi) ethylene diamine having the 
formula: 



45 



50 



R 



R 

[H0-.CH-CH,1„ ^ ^ [CH,-.CHOH]„ 

[HO-CH-CH,]„ - " [CH,-CHOH]„ 



I 

R 



wherein R^ is alkyiene having two to four carbon atoms, R is hydrogen or an alkyl group having one to six cart>on 
55 atonris and n is firom one to four. The foregoing diamine preferably has a molecular weight of under about 1700. 
preferably under about 1200, even more preferably under about 800 and nriost preferably under about 500. 

Although other examples will also be given hereinafter, the tetrakis (hydroxyalkyi) ethylene diamine is best 
exemplified by the compound N.N,N',N'-tetrakis{2-hydroxypropyl)-ethyl nediamine. obtainabi commercially 

4 
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under the trademark Quadrol or Neutrol IE (both available from BASF Wyandotte Company). 

Examples of diamine monoalkyi phosphate salts useful In the present invention Include, but are not limited 

to. 

tetrahydroxypropylethylenedlamine monococoylphosphate, 
tetrahydroxypropylethylenedramine monolaurylphosphat , 
tetrahydroxypropylethylenedlamine (monoethoxylated) monolaurylphosphate, 
tetrahydroxypropylethylenedi amine monoisostearyt phosphate, 
tetrahydroxypropylethylenedlamine monostearylphosphate, 
tetrahydroxypropyiethylenediamine (monoethoxylated) monostearylphosphate, 
tetrahydroxypropylethylenediamine monomyristylphosphate, 
tetrahydroxypropylethylenediamine (monoethoxylated) monomyristylphosphate, 
tetrahydroxypropylethylenediamine monooleoylphosphate, 
tetrahydroxypropylethylenediamine nfK)nopalmiltylphosphate, 
tetrahydroxypropylethylenediamine (monoethoxylated) monopalmiltylphosphate, 
tetrahydroxypropylethytenediamine monocaprylphosphate, 
tetrahydroxypropylethylenediamine (monoethoxylated) monocaprylphosphate, 
tetrahydroxypropylethylenediamine monoundecylenylphosphate, 
tetrahydroxypropylethylenedlamine monotridecylenyl phosphate, 
tetrahydroxypropylethyienediamine mono(methylmyristyi)phosphale, 
tetrahydroxypropylethylenediamine mono(isopropyllauryi)phosphate, 
tetrahydroxypropytethylenediamine mono(isodecylneopentyl)phosphate, 
tetrahydroxypropytethylenediamine monocetylphosphate, and 
tetrahydroxypropylethylenediamine mono(isopropylmyristyl)phosphate. 
The alkylamine oxides of the present invention have a hydrocarbon group having from at}out 10 to ak>out 
14 carbon atoms. The alkylamine oxides can be represented, for example, by the following general formula: 




wherein is a hydrocarbon group having about 10 to about 14 carbon atoms and R2 and R3 are independently 
a methyl or ethyl group. 

The compositions of the present invention can be administered topically, i.e., by the direct laying on or 
spreading of the composition on epidenmal or epithelial tissue. Such compositions can be fonmulated as foams, 
lotions, creams, ointments, solutions, gels or solids. A highly preferred composition contains the monoalkyi 
phosphate salt in a soap matrix (i.e.. liquid or solid). These topical compositions comprise a safe and effective 
amount, usually from about 0.1% to about 99.0%. and preferably from about 1% toat>out 10%. of the monoalkyi 
phosphate salt and from about 0.1% to about 20.0% of the alkylamine oxkJe. Bar compositions generally contain 
very high levels i.e., above 80%. of the diamine monoalkyi phosphate salt. Generally, the canrier is either organk: 
in nature or a solution or an aqueous emulsion and is capable of having the active components dispersed, dis- 
solved or suspended therein. The canrier can include phamiaceutically-acceptable emollients, skin penetration 
enhancers, coloring agents, fragrances, emulsifiers. thickening agents, and solvents. A nrK>re detailed d scrip- 
tion of such forms follows: 

1. Lottons. 

The lottons can comprise a safe and effective amount of the monoalkyi phosphate salt and the alkylamine 
oxide; from about 0.1% to about 25%, preferably from about 3% to atjout 15%, of an emollient; the balance 
being water, a C2 or C3 alcohol, or a mixture of water and the alcohol. Examples of suitable enr>ollients are as 
follows: 

1. Hydrocart)on oils and waxes. Examples are mineral oil, petrolatum, paraffin, ceresin, ozokerite, micro- 
crystallin wax, polyethylene, and perhydrosqualane. 

2. Silicone oils, such as polydimethylsiloxanes, methylphenylpolysiloxan3s, wat r-soluble and alcohol- 
soluble silicone-glycol copolymers. 

3. Triglyceride fats and oils, such as those derived from vegetable, animal and marine sources. Examples 
include castor oil. saffiower oil, cotton seed oil. corn oil, olive oil, cod liver oil, almond oil, avocado oil, palm 
oil, sesame oil, and soybean oil. 
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4. Acetoglyceride esters, such as acetylated monoglycerides. 

5. Ethoxylated glycerides, such as ethoxyiated glyceryl monostearate. 

6. Alky! esters of fatty acids having 10 to 20 carbon atoms. Methyl, isopropyl and butyl esters of fatty acids 
are especially useful herein. Examples include hexyl laurate. isohexyl laurate. isohexyl palmitate, isopropyl 
palmitate, decyl oleate. isodecyl oleate. hexadecyl stearate, decyl stearate, isopropyl isostearate. diisop- 
ropyi adipate, diisohexyl adipate. dihexyldecyl adipate, diisopropyl sebacate, lauryi lactate, myristyl lactate, 
and cetyl lactate. 

7. Alkenyl esters of fatty acids having 10 to 20 carbon atoms. Examples thereof include oleyl myristate, 
oleyt stearate, and oleyl oleate. 

8. Fatty acids having 9 to 22 carbon atoms. Suitable examples include pelargonic, lauric, myristic, palmitic, 
stearic, isostearic. hydroxystearic, oleic, linoleic, riclnoleic, arachidonic, behenic, and erucic acids. 

9. Fatty alcohols having 10 to 22 carbon atoms. Lauryi. myristyl, cetyl, hexadecyl. stearyl, isostearyl. hyd- 
roxystearyi. oleyl. ricinoleyl. behenyl. erucyl. and 2-octyl dodecyl alcohols are examples of suitable fatty 
alcohols. 

1 0. Fatty alcohol ethers. Ethoxylated fatty alcohols of 1 0 to 20 carbon atoms include the lauryi, cetyl. stearyl. 
isostearyl. oleyl, and cholesterol alcohols having attached thereto from 1 to 50 ethylene oxide groups or 1 
to 50 propylene oxide groups, or a mixture thereof. 

11. Ether-esters such as fatty acid esters of ethoxylated fatty alcohols. 

12. Lanolin and its derivatives. Lanolin, lanolin oil, lanolin wax, lanolin alcohols, lanolin fatty acids, isopropyl 
lanolate, ethoxylated lanolin, ethoxylated lanolin alcohols, ethoxylated cholesterol, propoxylated lanolin 
alcohols, acetylated lanolin, acetylated lanolin alcohols, lanolin alcohols linoleate. lanolin alcohols rici- 
noleate, acetate of lanolin alcohols ricinoleate, acetate of ethoxylated alcohols-esters, hydrogenolysis of 
lanolin, ethoxylated hydrogenated lanolin, ethoxylated sorbitol lanolin, and liquki and semisolid lanolin 
absorption bases are illustrative of emollients derived from lanolin. 

13. Polyhydric alcohols and polyether derivatives. Propylene glycol, dipropylene glycol, polypropylene 
glycol (M.W. 2000-4000), polyoxyethylene polyoxypropylene glycols, polyoxypropylene polyoxyethylene 
glycols, glycerol, ethoxylated glycerol, propoxylated glycerol, sorbitol, ethoxylated sorbitol, hydroxypropyl 
sorbitol, polyethylene glycol (M.W. 200-6000), methoxy polyethylene glycols, poly(ethylene oxide) 
honrKjpoIymers (M.W. 100,000-5,000.000), polyalkylene glycols and derivatives, hexylene glycol {2-methyl- 
2,4-pentanediol). 1,3-butylene glycol. 1,2,6-hexanetriol. ethohexadiol USP (2-ethyl-1.3-hexanediol), C15- 
C18 vicinal glycol, and polyoxypropylene derivatives of trimethylol propane are examples thereof. 

14. Polyhydric alcohol esters. Ethylene glycol mono- and di-fatty acid esters, diethylene glycol mono- and 
di-fatty acid esters, polyethylene glycol (M.W. 200-6000) mono- and di-fatty acid esters, propylene glycol 
mono- and di-fatty acid esters, polypropylene glycol 2000 monooleate, polypropylene glycol 2000 mono- 
stearate, ethoxylated propylene propylene glycol monostearate, glyceryl mono- and di-fatty acid esters, 
polygiycerol poly-fatty acid esters, ethoxylated gylceryl monostearate, 1,3-butylene glycol monostearate. 
1,3-butylene glycol distearate, polyoxyethylene polyol fatty acid ester, sorbitan fatty acid esters, and 
polyoxyethylene sorbitan fatty acid esters are satisfactory polyhydric alcohol esters. 

1 5. Wax esters, such as beeswax, spermaceti, myristyl myristate. stearyl stearate. 

16. Beeswax derivatives, e.g., polyoxyethylene sorbitol beeswax. These are reaction products of beeswax 
with ethoxylated sorbitol of varying ethylene oxkle content, forming a mixture of ether-esters. 

17. Vegetat>le waxes including camauba and candelilta waxes. 

18. Phospholipids, such as lecithin and derivatives. 

19. Sterols. Cholesterol, cholesterol fatty acid esters are examples thereof. 

20. Amides, such as fatty acid amides, ethoxylated fatty acid amides, solid fatty acid alkanolamides. 
The lotions further comprise from about 1% to about 10%, preferably from about 2% to atiout 5%, of an 

emulsffier. The emulsifiers can be nonionic, anionic or cationic. Examples of satisfactory nonionic emulsifiers 
include fatty acid alcohols having 10 to 20 cart>on atoms, fatty alcohols having 10 to 20 cart>on atoms condensed 
with 2 to 20 nnoles of ethylene oxide or propylene oxide, alkyt phenols with 6 to 12 carbon atoms in the atkyi 
chain condensed with 2 to 20 moles of ethylene oxide, mono- and di-fatty acid esters of ethylene oxide, nrwno- 
and di-fatty acid esters of ethylene glycol wherein the fatty acid moiety contains from 10 to 20 carbon atoms, 
diethylene glycol, polyethylene glycols of molecular weight 200 to 6000, propylene glycols of molecular weight 
200 to 3000. glycerol, sorbitol, sorbitan. polyoxyethylen sorbitol, polyoxyethylene sortDitan and hydrophilic wax 
esters. Suitable anionic emulsifiers include the fatty acid soaps, e.g. sodium, potassium and triethanolamine 
soaps, wherein the fatty acki moiety contains from 10 to 20 carbon atoms. Other suitable anionic emulsifiers 
indude the akali metal, ammonium or substituted ammonium alkyi sulfates, alkyt arylsulfonates. and alkyi 
ethoxy ther sulfonates having 10 to 30 cart>on atoms in the alkyi moiety. The alkyi ethoxy ether sulfonates 
contain from 1 to 50 ethylene oxide units. However, it is recognized that certain anionic emulsifiers can result 
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in a turbid formulation, and henc , anionic emulsifiers are less preferred for use herein. 

The balance of the lotion is water or a C2 or C3 alcohol, or a mixture of water and the alcohol. The lotions 
ar formulat d by simply admixing all of the components together. Preferably the monoalkyl phosphate salt is 
dissolved in the mixture. Conventional optional compon nts can be Included. One such additive is a thickening 
agent at a level from about 1 % to about 1 0% of the composition. Examples of suitable thickening agents include: 
cross-linked carboxypdymethylene polymers (sufTiciently neutralized), magnesium aluminum silicate, car- 
t>oxymethylcellulose, hydroxyethylcelluiose, acrylic acid polymers (e.g., Acrysol ICS-I, available from Rohm & 
Haas Corporation), polyethylene glycols, gum tragacanth, gum kharaya, xanthan gums and bentonite. Cationic 
polymers, such as catk)nic guar gum, are not preferred for use herein. 

2. Creams. 

Compositions of the present invention also can be formulated in a cream form. The creams comprise safe 
and effective amounts of the nrionoalkyl phosphate salt and alkyi amine oxide; from about 0.1 % to 95%, pref- 
erably from about 1 0% to about 25%, of an emollient; the balance being water. The enrwllients at>ove described 
can also be used in the cream compositions. Optionally, the cream fonm contains a suitable emulsifier. as pre- 
viously described. When an emulsifter is included, it is is the composition at a level from about 3% to at>out 
50%, preferably from about 5% to about 20%. 

3. Solutions. 

The compositions of this invention can also be formulated as a solution. The solution form comprises a 
safe and effective amount of the surfactant composition containing the monoalkyl phosphate salt and amine 
oxide, usually at least about 0.01 % up to about 50% and preferably about 0.1 % to about 1 0%; the balance being 
water or a suitable organic solvent. Suitable organic materials useful as the solvent or a part of a solvent system 
are as follows: propylene glycol, polyethylene glycol (M.W. 200-1000), polypropylene glycol (M.W. 425-2025), 
butylene glycol, glycerine, sorbitol esters, 1 ,2,6-hexanetriol, ethanol, isopropanol, diethyl tartrate, butanediol, 
and mixtures thereof. 

These solutksns can be applied to the skin as is, or else can be formulated into, for example, squeeze 
devices as described below or as an aerosol and sprayed onto the skin from an aerosol container, or as a mouth- 
wash compositk)n and used as an oral rinse. The aerosol compositions further comprise from about 25% to 
about 80%, preferably from about 30% to about 50%, of suitable propellants. Examples of such propellents 
are the chlorinated, fluorinated and chlorofluorinated lower molecular weight hydrocarbons. Nitrous oxide, car- 
t>on dioxide, butane, and propane can also be used as propellent gases. These propellants are used at a level 
sufficient to expel the contents of the container. 

Squeeze foamer packages are well known as exemplified by the disclosures in the following patents that 
are incorporated herein by reference. U.S. Pat Nos. 3.709,437, Wright, issued Jan. 9, 1973; 3,937,364, Wright, 
issued Feb. 10, 1976; 4,022,351, Wright, issued May 10. 1977; 4,147.306, Bennett, issued Apr. 3, 1979; 
4,184.615, Wright, issued Jan. 22, 1980; 4.598.862. Rice, issued July 8. 1986; and 4.615,467. Grogan et al.. 
issued Oct. 7. 1986; and French Pat 2.604.622, Verhulst published Apr. 8. 1988. 

The above containers (packages) do not use any propellant and are therefore safe for the consunwr and 
the environment. They create a foam from almost any surfactant composition. Although there is no need to add 
foam boosters merely for the purpose of stabilizing the foam, such materials can be desirable. In some compo- 
sitions the use of foam boosters can even be counterproductive since the foam has to break in order for the 
container to work property. The composition is placed in the container reservoir (plastic squeeze bottle). 
Squeezing the container with the hand forces the composition through a foamer head, or other foam producing 
means, where the compMDsition is mixed with air and then through a homogenizing means that makes the foam 
more homogeneous and controls the consistency of the foam. The foam is then discharged as a uniform, non- 
pressurized aerated foam. 

The minimum pressure to activate the squeeze foamer is about 1 psig, typically from about 2 psig to about 
7 psig. The minimum pressure is related to the size of the channels in the dispenser, the viscosity of the compo- 
sition, etc. 

In general, th density of the foam should be between about 0.002 and aiKDut 0.25 g/cc. preferably between 
about 0.01 and at)out 0.12 g/cc, and more preferably between about 0.02 and &t)out 0.07 g/cc. 

The carrier liquid in a mouthwash is generally a mixture of ethanol and water. The amount of ethanol is 
generally from about 5% to about 60%, preferably from about 5% to about 25% by weight of the carrier. Water 
then constitutes the remainder of the carrier liquid mixture. These mouthwash compositions can also contain 
other optional components such as emulsifying agents as previously described, flavoring ag nts, sweeteners. 



EP 0 449 503 A2 



and humectants. Other mouthwash formulations and methods for making mouthwashes useful in th present 
invention are disclosed in U.S. Pat nt 4,323,551 to Parran, issued April 6, 1982, which is incorporated by refer- 
ence herein. 

4. Gels. 

Compositions herein can be formulated into a gel form by simply admixing a suitable thickening agent to 
the previously described solution compositions. Examples of suitable thickening agents have been previously 
described with respect to the lotions. 

The gelled compositions comprise a safe and effective amount of the surfactant composition, from about 
0.5% to about 20%, preferably from about 1% to about 10%, of the thickening agent; the balance being water 
or a mixture of water and ethanol and propanol. 

5. Solids. 

The compositions of this invention can also be fonmulated in a solid form, e.g.. a stick-type composition. 
Such compositions comprise a safe and effective amount of the surfactant composition and from about 0.01% 
to about 99%, preferably from about 60% to about 90%, of the previously described emollients. This composition 
can further comprise from about 0. 1 % to about 20%. preferably from about 5% to about 1 5%, of a suitable thick- 
ening agent, and optionally emulsifiers and water. Thickening agents previously described with respect to 
lotions are also suitable herein. 

6. Soaps. 

The compositions of this invention can also be formulated into a liquid or solid (e.g.. bar) soap matrix. Such 
compositions comprise a safe and effective amount of the surfactant composition ranging from about 0,1% to 
about 99%; and from about 1% to about 99% of an excipient such as those previously described. Optionally, 
the soap contains a suitabie emulsrfier as previously described. When an emulsifier is Included, it Is in the 
composition at a level from about 10% to about 50%. 

7. Dentifrices. 

The compositions of this invention can also be formulated as dentifrices. Such dentifrices, especially tooth- 
paste, comprise a safe and effective amount of the surfactant composition ranging from atx)ut 0.1% to about 
20% by weight of the composition. Toothpaste compositions conventionally contain abrasive materials, sudsing 
agents, binders, humectants. flavoring and sweetening agents. Suitable dentifrice compositions and the 
methods of their manufacture useful in the present invention are fully set forth in U.S. Patent 3.535,421 to Briner 
et al., issued Octot)er 20, 1970, which is incorporated by reference herein. 

8. Shampoos. 

Compositions of this invention also can be formulated in a shampoo form. The shampoos comprise a saf 
and effective amount of the surfactant composition ranging from about 0.1% to at>out 99%; from at)Out 5% to 
about 60% of a synthetk: surfactant; and the balance water. A secondary surfactant can also be utilized, how- 
ever, such secondary surfactant should be neutralized by a diamine as described above. 

These shampoos can contain a variety of nonessential optional components. Such conventional optional 
ingredients are well known to those skilled in the art, e.g., preservatives, such as benzyl alcohol, ethyl paraben. 
propyl paraben and imidazolidinyl urea; cationic surfactants, such as cetyl trimethyl amnwnium chlorid , 
stearyidimethy) benzyl ammonium chloride, and di(partially hydrogenated tallow) dimethylammonium chloride; 
thrckeners and viscosity modifiers such as diethanolamide of a long-chain fatty ackl (e.g. PEG 3 lauramide). 
block polymers of ethylene oxide and propylene oxide, sodium chloride, sodium sulfate, polyvinyl alcohol, and 
ethyl alcohol; pH adjusting agents, such as citric acid, succinic acid, phosphoric acid, sodium carbonate; per- 
fumes; dyes; and, sequestering agents, such as disodium ethylenediamine t traacetate. Such agents generally 
are used indivkJually at a level of from about 0.01% to about 10%, preferably from about 0.5% to about 5.0% 
by weight of the composition. 

Additional minor components can be added to the compositions of this invention in order to increase their 
attractiveness, versatility, and shelf-life. Perfumes and water soluble, pharmaceutically acceptable dyes or food 
colors can be added to enhance the attractiveness of these compositions. Antifungal and antimicrobial agents 



8 



EP 0 449 503 A2 

are useful in preventing mold or bacterial contannination and in increasing the shelf-life of the compositions. 
Conventional antibacterial agents can be included in the present compositions at levels of from about 0.1% to 
about 4%. preferably from about 0.2% to about 1%. Typical antibacterial agents which are suitable for use 
herein are 3.4-di- and 3,4'.5-tribrGnK)salicylanildes; 4.4'-dichloro-3-(trifluoromethyl)carbanilide; 3,4,4'- 

5 trichlorocarbanilide; phenoxy ethanol or propanol; chlorhexidene salts; hexamidin salts; Irgasan DP 300 (Tric- 
losan); salicylic acid; parachlorometaxylenol; Octopirox; and mixtures of these materials. For general purposes 
skin cleansing compositions having a pH range from about 5.0 to about 8.0 are desirable. If necessary, the pH 
of these compositions can be adjusted downward using citric or lactic acid. For skin cleansers which deal with 
more sensitive skin surfaces, such as in vaginal and perianal cleansers, a pH of about 6.5 is desirable. These 

10 and other minor modifications can be made without materially altering or departing from the basic concept of 
this Invention. 

The nature of the foam produced determines the usefulness of the present compositions. In order for a 
foam to be useful as a skin cleansing agent, it must have a uniform consistency, good spreadability, and good 
cleansing ability. 

IS The foamability and wettability characteristics are governed by the surface tension of the skin cleansing 

composition. The surface tension for the compositions of this invention varies from about 20 to 70 dynes/cm. 
For general skin cleansing compositions a range of from about 23 to about 50 dynes/cm is preferred. Liquid 
compositions having a surface tension in the lower portion of this range possess greater spreading and better 
wetting characteristics with increased foamability. Foamable compositions having higher surface tensionsgen- 

20 erally provide more stable foams but are also more difficult to cause to foam and require more force to extrude 
the foam. 

The foam-producing skin cleansing compositions of this invention are particularly advantageous in that they 
leave a minimum amount of surfactant residue on the surface of the skin. This has been achieved in part by 
utilizing a low percentage of total surfactants in the skin cleansing compositions itself, and by preparing foams 

25 with unusually low density. The present compositions provide foam densities provide good cleansing ability and 
more importantly, leave a negligible amount of surfactant residue on the surface of the skin upon rinsing or 
flattening, thereby preserving skin elasticity, and reducing transepidenmal moisture loss. 

The cleansing ability of these aerated foams is a direct function of the cleansing ability of the surfactant 
solution itself which produces the foam. 

30 The following non-limiting examples illustrate embodiments of the subject invention wherein both essential 

and optional ingredients are combined. It is to be understood that these examples are for Illustrative purposes 
only and are not to be construed as limiting the scope of the invention thereto. 
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EXAMPLE I 

A facial cleansing composition for topical administration is prepared by combining the following ingredients: 
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Ingredients 

N,N,N'.N'-tetrak1s(2-hydroxypropyl)- 
ethyl enedl ami ne monol aury1 phosphate 
Butyl ene Glycol 
Methyl paraben 
Propylparaben 

Cocoanldopropyldimethyl amine oxide^ 

Potassium coco(hydrolysed animal protein) 2 

Glycerin 

Aloe Vera 

Fragrance 

Color 

Xanthan gun^ 
Water 



Percent w/w 



2.500 
2.500 
0.250 



0.150 



0.150 



0.032 



2.000 
0.500 
0.050 
0.170 
0.050 



q-s. 



^ Available as Standamox CAW from Henkel Corporation 
2 Available as Lamepon 5 from Henkel Corporation 
' Available as Keltrol T from Kelco Corporation 

The NpN,N',N'-tetrakis(2-hydroxypropyl)-ethylenediamine monolaurylphosphate is formed by heating 1 
mole of monolauryl phosphate acid over a steam bath to about 50°C until molten. 1 nrwle of N,N,N'.N'-tetrakis(2- 
hydroxypropyl)-ethylenedlamlne (available as Quadrol from BASF Corporation) is heated in a separate beaker 
to 50**C until pourable. 

The molten phosphate is slowJy added to the N.N.N',N'-tetrakis(2-hydroxypropyl)-ethylenediamine. The 
phosphate is added until a pH of 5.0 to 9.0 is reached (preferably 7.0). The resulting N,N,N'.N'-tetrakis(2-hyd- 
roxypropyl)-ethylenediamine nwnolaury! phosphate is then cooled to fonm a clear, yellow solid. The remaining 
ingredients are then combined in order to produce a facial cleansing composition. 

Application of approximately 0.5 grams to the skin will provide a foaming cleanser possessing good cleans- 
ing power and detergency, which is mild and non-irritating, and leaves little, if any. residual film remaining on 
the cleansed surface of the skin. 

Substantially similar results are obtained when the monolauryl phosphate acid is replaced with an equiv- 
alent amount of monococoylphosphate acid, monolaurylphosphate acid, monoisostearyiphosphate acid, mono- 
stearyl phosphate acid, monomyristylphosphate acid, nrtonooleoyl phosphate acid, monopalmitylphosphate 
add, nx>nocapryiphosphate acid, monoundecylenyiphosphate acW, monotridecylenylphosphate acid. 
mono(methylmyristyl)phosphate acid. nw)no(lsopropyllauryi)phosphate acid. mono(isodecylneopentyl)phos- 
phate acki, monocetylphosphate acid, and nK5no(lsopropylmyristyl)phosphate acid and mixtures thereof. 



A facial cleansing composition for topical administration is prepared by combining thefollowing ingredients: 
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Inorgdients Psrtgnt w/w 
M.M,N',N'-tetrakis(2-hydroxypropyl)- 

ethylenedl amine monoUuryl phosphate 27.000 

Laurie acid ♦.000 
N . M , N' ,N' - tetrakl s (2 -hydroxy propyl ) - 

ethyl enedl ami ne^ 2-000 

CocoaiRldopropyldlmethyl amine oxide 4.000 

Carboxy vinyl polymer* 0,200 

Glycerine 8.000 

Sorbitol 2-000 

Water Q-s- 
L Available as Quadrol fro« BASF -Wyandotte 



2 Available as Carbopol 941 from B.F. Goodrich Company 

20 

EXAMPLE III 

A facial cleansing compositions for topical administration is prepared by combining the following ingred- 
25 ients: 



Ingredients Percent w/w I 

M , M , N ' , N ' - 1 etraki s ( 2 - hydroxypropy 1 ) - 

ethyl enedl amine monolauryl phosphate 3.000 

Laurie acid 1.000 

Cocoamldopropyldlmethyl amine oxide 0.500 

Potassium coco(hydro1ysed animal protein) 0.500 

Hydroxyethyl cellulose 2.000 

Hethyl paraben 0.100 

Propyl paraben 0.100 

Glycerin 3.000 

Fragrance 0.100 

Color 0.001 

Water q.s. 



EXAMPLE IV 

50 A facial cleansing ge! composition for topical administration is prepared by combining the following ingre- 

dients: 
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InqrrtlgntS Percent w/w 
N , N, N' ,M ' - tetraki s ( 2- hydroxypropyl ) - 

ethyl enedl amine monolauryl phosphate 10.000 

Cocoaaldopropyldl methyl anine oxide 2.000 

Acrylic acid polymer 0.500 
M, N,M',M'- tetraki s (2- hydroxypropyl) - 

ethy1enedia«1ne 1.000 

Glycerin 5.000 

Laurie acid 2.000 



EXAMPLE V 

A facial shaving foam composition for topical administration is prepared by combining the following ingre- 
dients: 

InoredUntc 

M.N.N' .N' -tetraki $(2-hydroxypropyl)- 
ethyl enedl ami ne mono! auryl phosphate 
N,N,N' ,N' -tetrak1s(2-hydroxypropy1 )- 
ethyl enedi amine monopalmityl phosphate 
Laurie acid 
Palmityl acid 

N,N,N',N'-tetrak1s(2- hydroxypropyl ) - 
ethyl enedi amine 

Cocoamidopropyl dimethyl amine oxide 
Fragrance 
Aloe Vera 
Water 

EXAMPLE VI 

A facial cleansing composition for topical administration is prepared by combining the following ingredients: 



Percent >#/»f 
7.000 

7.000 
1.500 
1.500 

2.000 
2.000 
O.ICO 
2.000 

q.s. 
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N , M , M ' , M ' - tet raki s { 2 . hydroxy propyl ) - 
ethyl enedl Mint (1 nolt ethyl oxylated) 
monol auryl phosphate 
Laurie acid 

M.N,H' .M' -tetraki s (2-hydroxypropyl ) - 
ethyl enedlaalne^ 

Cocoaaldopropyldl methyl aailne oxide 

Carboxyvlnyl polymer^ 

Glycerine 

Sorbitol 

Water 



Percent w/w 



27.000 
4.000 



2.000 
4.000 
0.200 
8^000 
2.000 



q.s. 



^ Available as Quadrol from BASF- Wyandotte 

2 Available as Carbopol 941 from B.F. Goodrich Company 



Claims 
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A surfactant composition comprising: 

(a) from about 0.1% to about 99.0% of one or more of a surfactant compound of the formula: 



wherein R is a hydrophobic group or the condensation product of a hydrophobic group with ethylene 
oxide, and wherein X, and X2 are independently selected from the group consisting of hydrogen, alkali 
metal. amnx)nium, substituted ammonium and alkylene diamine, provided that at least one of Xi and 
X2 is an alkyfene diamine: and 

(b) from about 0.1% to about 20.0% of one or more of an alkylamine oxkie which has a hydrocarbon 
group having from about 10 to about 14 carbon atoms. 

A compound according to Claim 1 wherein R is alkyl or alkenyl having an average of from about 10 to about 
16 cartxxi atoms. 

A compound according to Claim 2 wherein R is alkyi or alkenyl having an average of from about 10 to 14 
cartwn atoms, wherein sakJ substituted ammonium is selected from the group consisting of alkoxylated 
ammonium, alkylammonlum, alkoxylated aliphatic amines and polyethoxyiated amines, and wherein said 
alkali metal is selected from the group consisting of sodium, potassium and lithium and mixtures thereof. 

A compound according to Claim 3 wherein said alkylammonium Is selected from the group consisting of 
trimethylammonium. triethylammonium. dibutyiammonium, butyldimethylamnnonium. isopropyl- 
dimethylamnKjnium. diglycolamines. glucamines and mixtures thereof and wherein said substituted 
alkylammonium is a hydroxyalkylamnrKinium. 

A compound according to Claim 4 wherein at least one of Xi and Xj is a totally hydroxyalkylated alkyiene 
diamine and wherein R is the condensation product of a hydrophobic group with from about 1 to about 10 
moles of ethylene oxide. 
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6. A compound according to Claim 5 wherein at least one of and X2 is an alkyiene diamine wherein the 
alkyien moiefy contains from 2 to about 6 carbon atoms, said alkyiene diamine having been oxyalkylated 
with an alkyiene oxide containing at least 2 carbon atoms or a mixture of alkyiene oxides containing from 
2 or more carbon atoms. 

7. A compound according to Claim 6 wherein at least one of Xi and X2 is N,N,N',N'-tetrakis(2-hydroxyp- 
ropyl)ethylenediamine. 

8. A detergent composition according to Claim 7 in a fomi selected from the group consisting of soaps, 
creams, solutions, mouthwashes, dentifrices or shampoos. 

9. A detergent composition according to Claim 1 comprising a mixture of the diamine monoalky! phosphate 
salt3 wherein R is selected from the group consisting of C^2 to C14 alkyf or alkenyl and C^e to C^g alkyi or 
alkenyl and wherein said salts are present in a ratio of from about 60:40 to about 40:60. 

10. A detergent composition according to Claim 1 comprising a mixture of the diamine monoalkyi phosphate 
salts wherein R is selected from the gnDup consisting of the condensation product of a C12 to C14 alkyI or 
alkenyl with from about 1 to about 10 moles of ethylene oxide and the condensation product of a C^e to 
C^a alkyI or alkenyl with from about 1 to about 1 0 moles of ethylene oxide and wherein said salts are present 
in a ratio of from about 60:40 to about 40:60. 

11. A detergent composition having low irritation effect comprising: 

(a) from about 0.1% to about 99% of a surfactant component comprising: 

(i) one or more of a surfactant compound having the fomnula: 

RO-.p.-OXj 
0 

wherein R is a hydrophobic group or the condensation product of a hydrophobic group with ethylene 
oxide, and wherein Xi and X2 are independently selected from the group consisting of hydrogen, alkali 
metal, ammonium, substituted ammonium and alkyiene diamine, provided that at least one of Xt and 
X2 is an alkyiene diamine; and 

(li) one or more of a surfactant compound having the formula 

ox, 

RO--P--OR 

n 

0 

wherein R is a hydrophobic group or the condensatk)n product of a hydrophobic group with ethylene 
oxkJe, and wherein X3 is selected from the group consisting of hydrogen, alkali metal, ammonium, sut>- 
stituted ammonium and alkyiene diamine; 

wherein the ratk) of (I) to (ii) is from atwut 99:1 to about 70:30; and 

(b) from about 0.1% to about 20.0% of one or more of an alkyiamine oxide which has a hydrocarbon 
group having from about 1 0 to about 14 cartxsn atoms. 

12. A detergent composition according to Claim 11 wherein R is alkyi or alkenyl having an average of from 
about 10 to 18 carbon atoms and wherein said substituted ammonium is selected from the group consisting 
of alkoxylated ammonium, alkytamnrK>nium. alkoxylated aliphatic amines and polyethoxyiated amines. 

13. A detergent composition according to Claim 12 wherein at least one of Xi and X2 is N,N.N'.N'-tetrakis(2- 
hydroxypropyl)ethylenediamine. 

14. A detergent composition according to Claim 13 wherein R is alkyI or alkenyl having an average of from 
at>out 10 to about 14 carbon atoms. 
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1 5. A detergent composition according to Claim 1 3 wher in R is the condensation product of an alky! or alkenyl 
having an average of from about 10 to atx>ut 14 cartK>n atoms with from at>out 1 to about 10 moles of 
ethylene oxid . 

5 16, A detergent composition according to Claim 13 in a form selected from the group consisting of soaps, 
creams, solutions, mouthwashes, dentifrices or shampoos. 

17. A detergent composition according to Claim 15 in a form selected from the group consisting of soaps, 
creams, solutions, mouthwashes, dentifrices or shampoos. 

10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



15 



BNSpOClD: <EP_O449S0aAaj^ 



i 



THIS PAGE BLANK (uspto) 




Europaisch s Pat ntamt 
European Patent Office 
Office europ6 n d s brevets 




(u) Publication number : 0 449 503 A3 



12) 



EUROPEAN PATENT APPLICATION 



@ Application number: 91302461.8 
(22) Date of filing : 21.03.91 



@ Int. ci.^: C11D 1/83, C11D 1/34, 
C11D 1/75, A61K7/08 



(30) Priority : 27.03.90 US 500160 
24.01,91 US 645422 



@ Date of publication of application : 
02.10.91 Bulletin 91/40 



(S) Designated Contracting States : 

AT BE CH DE DK ES FR GB GR IT LI LU NL BE 



(|8) Date of deferred publication of search report : 
18,12.91 Bulletin 91/51 



@ Applicant : Richardson-Vicks, Inc. 
Ten Westport Road 
Wilton, CT 06897 (US) 



(72) Inventor : Ehrhard, Joseph Albert, Jr. 
84 Shuttle Meadow Avenue 
New Britain CT 06051 (US) 
Inventor: Deckner, George Endel 
22 Powder Mill Lane 
Trumbull. CT 06611 (US) 



@ Representative . Brooks, Maxim Courtney et al 
Procter & Gamble (NTC) Limited Whitley Road 
Longbenton 

Newcastle-upon-Tyne NE12 9TS (GB) 



CO 

< 

CO 

o 
in 

o> 



Surfactant compositions. 



@ Disclosed are novel low skin irritation surfac- 
tant compositions which are high in foaming 
properties containing, as active ingredients, a 
diamine monoalkyi phosphate salt and an 
aikylamine oxide. 



QL 
LU 



Jouve. 18, rue Saint-Denis. 75001 PARIS 



BNSDOCID- <EP 044950aA3 I > 




EP 0 449 503 A3 



EUROPEAN SEARCH REPORT 



EP 91 30 2461 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Caiegory 


Citation of document with indication* nbcrc appropriate, 
of relevant passages' 


Relevant 
to claim 


CLASSIFICATION OF THK 
APVUCATION (Ini. a. 5) 


A 

A 

A 
A 

D,A 


EP-A-0 077 920 (KAO CORP.) 

* Page 3, paragraph 2; page 6(C); page 
9. paragraph 1; page 19, table 3 * 

EP-A-0 081 801 (KAO CORP.) 

* Pages 3,6; page 11, examples 2,3; 
page 10, example 1; claim 1 * 

EP-A-0 279 457 (KAO CORP.) 

* Page 5; page 9, table 3 * 

EP-A-0 210 704 (THE PROCTER AND GAMBLE 
CO. ) 

* Page 4; examples * 

US-A-4 290 904 (M.H. POPER) 

* Whole document * 


1,11 
1,11 

1.11 
1.11 

1.11 


CUD 1/83 
CUD 1/34 
C 11 D 1/75 
A 61 K 7/08 


TKCHMCU. FIELDS 
StAKCIItU (Inl. Cl.5) 


CUD 

A 61 K 




The presftit «;earcli re|turl has htvn druHii up fur ;<ll clainm 


Plaic of Mvcb D^r vf complriiOR uf (Ih: >c4/ih KxinlM-r 

THE HAGUE 11-10-1991 GOLLER P. 


Ca1>:GORV of CI TKI> DOCUMKMS T : Ihoorv or principle underlying ihc invcniiun 

E : earlier pkii^nt dncunient, but puh)ish«*d tin. nr 
X ; particuUrly retc\ani if vuken alunr after ih« filing date 
Y : particularly relevant if combined with another D : document cited in the applicatiun 
document of the same caicgur) 1. : diicumeni ciifd for uttier reasons 

O : non-Mritten disclosure d : membci tif the same pairni faioily, otrr^ponding 
P ; init*rmtnliate diicumrnt document 



2 



BNSDOCID- <EP 0*49S0aA3 ' > 



